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* * * HANDS ON * * *
U Bu gged by 2.1Cn - To date, 56
bugs in 2.1C have been fix ed. If you wou ld
like to " t rade-in" your old 2.1C t ape for our
bug. free version , please call Katby E llingt on
(~ 1 5- ~ 86- 57 1l ) for instru ct ions.

a N ewsletter Distribution
Sta rt ing with t his issue, the USER :'\"E\ VS
will be dist rib uted by t he Nationa l Energy
Software Cente r at Argon ne, II... T he USER
~"E\VS will con tinue t o be written and
prin te d by t he Simulation Research Group,
an d questions or comments shou ld st ill be
directed to the group at LBL. Subscription
cost of t he USER l\"E\ VS is being negotiated
and subscribers will be notified of any
changes. If you wan t subscription infor ma-
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t ion, either cont act Kathy Ellington or writ e
to Margaret Butler, i\"ESC, Argonne
Nat ional Laboratory, 9iOO South Cass Ave
nue, Argonne, II.. 60439.

U Skylight Handbook - The Amer
ican Ar chitect ural Manufacturers Associa
tion (AA..'IA). has pu hlished a new design
guidelines manual to help the archit ect or
builder use skylights to the maximum
advantage in commercia l buildings. Based
on technical research con ducted by t he LBL
Windows and Daylight.l ug Grou p under
.A..A.\1A sponsorship, the 1 2~page manual is
a comprehens ive publicat ion on skylights
and daylightin g. The result s on t he energy
impacts of skylights are based on ext ensive
paramet ric analysis using DOE-2 daylighting
simulat ion. T he Skylight Design Guidelines
Handbook describes the opportunit ies for
ener gy savings and good lighting design
offe red by sky light s. It explains how to
int egrate skylights with other buil ding ele-
ments an d shows how to est imate the energy
and dollar savings possible. F ina lly , it can
help t he designer avoid mist ak es that could
reduce t he value of t he skyllgbting design.
Pri ce for t he Skylight Design Guidelines
Handbook is $3i .50; order from A..A.•\1A , 2iOO
River Road, Des Pl aines, IL 60018 - phone
(312) 699-73 10.

U DOE-2 Course at D.C. Berkeley 
It 's not too soon to start maki ng plans to
attend t he 1988 DOE-2 cou rse , schedu led for
lat e sum mer at t he University of Cal ifor nia.
Berkeley. It will be sponso red by the
U.C. Berk eley Engin eerin g Extension ' Office.
\ Vrite to Dick Tsin a or Karen Anderson,
U.C. Extension Office, 2223 Fulton sr.,
Berkeley, CA 9-1720 and request enrollment
infor mation and course lit erature.



• •• THE HEAT EXCHANGER •••

by

Bruce Birdsall

Question: Is there any way to model the Variable Air Variable Temperature
(VVT) syste m using DOE-2.1C!

Answer: This system is fairly Dew to the industry and is Dot one of th e system
types described in the DO£-2 Reference Manual. One can only
app roach the action of this system and its response to space heating
and cooling loads. Using VAVS as the system type, we recommend
the following inputs:

A t the Zone Le vel:

THER~lOSTAT-TYPE=REVERSE-ACTIO N

MIN-CF~I-RATIO=O.2

At the System Level :

SUPPLY-STAT IC=3.0

SliPPLY-EFF=O.51
SYSTE~l-TYPE= VAVS

HEAT-SET-T=75
COOlrCO:-lTROL=\ \'AR.\1EST

FAN-COl\iROL=DISCHARGE

OA-COt'.iROL=TE~1P

EC01\O-LIMIT-T= 65

MAX-SUPP LY-T=105
MIN-SUPPLY-T= 55
MlN-FAt'=-RATIO= O.8 (to simulate minimum airflow

bypass damper operation)

ZO!\"E-X-\..\1ES (group like zones into a com mon system)

RETUR;\'-AlR-P ATH=DUCT
REHEAT-DELTA-T = 50
SIZI:"G-OPTI01\=1\ON-COlNCIDEt'.i

These inputs give you a sys tem where the supply air temperatu re is set upwa rd to
750r to sa tis fy the "warmest" zone . The fan operates at cons tan t load using a
bypass , even though the air delivered to the space is variable volu me. T he system
does not switch to heating using a central air handling unit coil, but if the zones
assigned to the system have simil ar requirements, the difference in energy between
heating at the terminal versus at the air handling unit should be negligible.
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NEW DO E- 2 BUGS, INTERIM SO LUTIONS, AND FIXES

Following are new bugs discovered in the 2.1C version of the program; users
are urged to document suspected bugs, and report them to us. Each bug is
described and a temporary (no code change) soluti on is listed along with the date
the permanent correction was moved to our 2.1C release files. If you received a
tape sent by us after the date given in the bug description, then the bug fix is
already on your tape in one of the "mod" files. In any case, before you fix a bug,
make sure it has Dot already been corrected on yo ur DOE-2.1 C tap e. All users
who received DOE-2 .1C tapes prior to April 4, 1986, s hould read the descriptions
of bugs D-29 and D-30 (see back issues of tbe USER l\'EWS). and fix t hese bugs
or avoid them.

The bug fixes listed below are in the form of UFDATE modification dlrec
tives. Corrections are independent of each other (they do not interact); therefore,
you can fix only those bugs you consider important . Al l the bugs tor one prog ram
element are together; l.e., all the corrections to BDL are under the heading " Fll.E
BDL.BljG". Lines beginning with "/ are UPDATE comment lines.

Quest ions or comments should be directed (in ..... riting) to Fred Buhl, Slmule
tlon Research Group, 90-3147, Lawrence Berkeley Laboratory, Berkeley, Ca 9-1 720.

B u g D-5 2
In PIU systems wben 1\lGHT-CYCLE-CTRL=ZO:--'E-F_...."S-O,,1.Y. tb e system
fans were actually cycling on; that is, it ..... as acting like
"lGHT-CYCLE-CTRL=CYCLE-O:-l-AXY_
Interim solution: none.

Date moved to the release file: February 5, 1988 - Fix is in file: sys.bug

' /
' / THI S F I XES BeG D-52
' /
' / FOR PIU SYSTThlS . " HEN N IGHT - CYCLE -CTRL=Z01\'E -FAl'\l-O:--'LY .
' / THE SYSTE\l FAS S \\Oli1.D CYCLE 0:-1
' / ( I . E . • NIGHT- CYCLE -CTRL=CYCLE -ON- _"u'\Y).
' /
'I DAYCLS . 18 i

IF ( <-" IGHT- CYCLE - CTRL> . EQ . 3 ) GO TO 5 2
'D P IU . 3i .3 9
'I P IU .5i
C SET ZOXE FAl'\l FLAG

ZFOXLY = O.
I F « :-IIGHT - CYCLE - CTRL> . EQ . 3) ZFO:--'LY = I .

- - - -+- -- - 1- - - - +- - - -2- - - - +- -- -3 - - - -+ - - - -4- - - - +- - - -5 - - - - +- - --6
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Bug D-53

In PIU systems, for TER.\ II:-iAL-TYP E= SERIES, the electricity consumption of
the zone fans was not accounted for.

Interim so lution: none.

Date moved to the release file: F ebruary 5, 1988 - Fix is in file: sys.bug

'/
' / THI S F IXE S BUG D-53
' /
' / FOR P IU SYSTEMS , TERMI NAL-TYPE=SERI ES , TI1E KIN
' / FOR THE ZOKE FAJ'IS WAS NOT ADDED I N TO THE
' J ELECTR I CAL CO:-;SlMPT ION, DUE TO < ZFO:\F> (ZOI\E
' J FAJ'I ON FRACT ION) \\)\S KEVER SET.
' J
'I P IU . 3 9 5

I F «<TER\ II NAL- TYPE> .EQ. 3 ) .AJ'\D . ( FON . CT . 0 ) )
I < ZFO:\F> = I .

- - - -+- - - - I - - - - +- - - - 2 - - - - +- - - - 3 - - - - +- - - - 4 - - - - +- - - - 5 - - - - +- - - - 6

Bug D-5 4

On the VA...X, when a DAY- SCHEDULE input, but there are no schedules, the
program will die in SDL when attempting to write the schedule record of the
standard file.
Interim so lution: none.

Date mov ed to the release file: December 8, 1987 - Fix is on file: bdl.bug

' J
' J TH I S F IXE S BUG D-5 4 .
' /
' / BUG I N SCEDO VA.X VERSIO:'-I . IF MY DAY- SCHEDULE ,
' / BUT NO SCHEDULE Il\PUT, SCEDO CALLS \\R ITTEN WITH
' / LEl\Y=O \\HICH GETS ADJ USTABLE ARRAY DIMENSION ERROR
'I SCEDO . 15 0

IF ( LEl\Y . LT . I ) LEl\Y = I
- - - -+- - - - I - - - - +- - - - 2 - - - - +- - - - 3 - - - - +- - - - 4 - - - - +- - - - 5 - - - - +- - - - 6

Bug D·55

Al l the special error messages for the zone command in SYS TE1JS would come
out incorrectly or Dol at. all. These messages have to do wit h the PIU system
(lack of an Il\TlUCED-AIR-ZO:-.r; ) and with refrigerat ion equipment.
Interim so lutio n: Done

Date mov ed to the release file: February 8, 1988 - Fix is on file: bdl. bug
, /
' / THI S F IXES BUG D-SS
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' I
' I TIlE KEr \\ORD PO I l'.'TERS (FOR ERROR MESSAGES ) FOR
' I TIlE ZOl'E Ca-t>1Al\D I N SYSTEMS \\ERE OFF BY I
' I POSITIO:-I, CAUSI l\'G INCORRECT ERROR MESSAGES TO
'I BE PRI NTED. TIlESE MESSAGES HAVE TO DO WITH
' I PlU SYSTE\1S AND WITH REFR IGERATlO:-l EQUIP:\lEl\'T .

' I
'D DATSDL. 12 6 , 127

DATA IKIA Z/63 /, IKTT /6 1 I , IKRZB /65 /, IKRDT / 67 I , IKRET / 68 / ,
I IKRZDT/71/, IKRAK/ 73 /, IKRDE/7 6 /, 1~1/7 5 1

• •.• + .•. - 1 -· · · + · ·· - 2 - · · ·+·· ·-3- ·· ·+···-4-·· · + ····5-·· · + · · · - 6

Bu g D· 56
When dehumidification is required (by specifying a MA.X·HUMIDlTY) there
would be a rarely occurring divide by zero error in SYSTEMS . The known exam
ple occurred in a packaged single zone system, but the error could probably occur
in any system.

Int erim solution: Change the specified MA.X·HUMIDITY value slight ly.
Date moved to the release file: February 9, 1988 - Fix is on file: sys .bug

' I
' I THI S F I XES BUG D-5 6

' I
' I DEIfu'liDIFI CATlO:-l (U S I l'.'G MAX · HlM ID I TY) CAN
' I 11'.FREQUEl\'TLY CAUSE A DID ABORT IN SDSF I N SYSTE.\lS .

' I
' D SDSF.263

DTHlM = «\\CO I L · \ \COL ) IA\{.\XI (\ \COI L · \\(;01.\1 , 1 . E· 6 ) )
1 ,( TC· TD.\1)

'D SDSF . 27 1
DTSUP = (TR . DTP) . (TC+<DUCT· DELTA· 1'»

'D SDSF.2 7 4
CF1'vlC = CF1'vI' A\1-\.XI (0 . ,A\1 I NI ( POI, DTSUP IA\1-\.\:1

1 (DTSUP+DTIfu'I , 1. E · 6 ) ) )
····+···-1- ··· + ···-2 -· · · +··· -3- · ·· +· ··-4·· ·· +· · ·-5-· ·· +· ··- 6

B u g D· !

This isn't really a bug, but you should take note of it (mods to P lant):
, I
' I FI X SYNTAX ERROR 1:-1 EQUIVALENCE STATThlEl\'T
, I
'D I NA.\ lE/ . 5 , 6

EQUIVALE"CE ' 1'\....\~ ( I, I ) , 1'\."..\1ES ( I)) , (1'\."..\ 1EQ( 1 , 1 ) , NA\ 1ES ( 3 01 )
, ( NA\ lU'T( 1 ,1 ) , 1'\."..\ 1ES ( 42 1))

•• .. +· · · - 1 - · · ·+···- 2·· · ·+· · · - 3 -· · ·+· · · - 4 - · · ·+· · · -5 - ···+··· - 6
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Question: \\'e are long-t ime users of DO£-2 and th ere are a number of features we
would like to see incor porated into the program. Ar e you am enabl e to
sugges tions?

Answer: Yes, we welcome suggestions for adding features to 0 0 £-2; you should write
us at t he add ress on page 1 of the User News. However, the addition of new
feat ures in DO£-2 depends directl y on our level of funding. Users should
realize that DOE-2 funding is tight right DOW , and has been steadily decreas
ing, along with the rest of t he energy conservat ion bud get, under the present
federa l administ ration. OUT current effort level is about 1.5 person equivalent
per year, whi ch covers limited user assist ance, bug fix es, new development,
t esting, documentation, and th e User News. So, if we feel that your sugges
tions for im proving DO£-2 are useful and can be impl emented without an
unreasonable expendit ure of time or money, there is a good chance of incor
porating t hem into the program. Somethi ng else to bear in mind is that
while adding new featu res makes t he program more useful, it may also ma ke
the program harder to use and could compli cate t he document at ion . \Ve
have to t ry very hard to satisfy a broad spectrum of users, ranging from
novices who want the progra m to be quick to lea rn and easy to use, to
experts who demand flexibility, sophist icatio n, precision, and comp rehensive
ness. Be assured, however, t hat we carefully consider every suggest ion for
improvements to DOE-2.

.\~-\~-Jy--y.-Jy-

Question: I am an expert user of DO£-2 and want to be able to modify it to meet my
part icular needs. Is t here an easy way to do this?

Answer: \Ve have been moving toward allowing direct user mod ifi cation of the pro
gram via a procedure we call functiona l input or functions. DOE~2 . I C , for
example, permit s the user to ent er F ORTRAN-like fun ctions in BDL th at
replace or enhance standa rd LOADS program calculations. (See th e DO£-2
Supplement , Version 2.1C, pp, 1·1 to 1-11.) Basically, t his means you can
change LOADS wit hout recompiling the program. However, it does require
knowledge of program flow, so this feat ure is in tended only for advanced
users. A similar capability for SYSTE~lS is plan ned for DOE-2.1D, due for
release this year.

Question: Our comp any uses both DOE-2.1B and 2.1Cj we ha ve difficulty in getting
user assistance on ~.IB from you r group. \Vby!

Answer: LBL can only support t he current version of DOE-2 . Right now, thi s is
DOE-2.1C. \ \'e don' t have the ma npower to fi x bu gs in DOE-2.1B or earlier
versions. Also, many 2.1B bug fixes have been incorpor at ed in DOE-2.1 C.
So, our recommendation is th at you only use the most current version or the
program , 2.1C.
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• • • • • DIRE C T 0 R Y • • • • •
DOE-2 Related Software, Services, and P ublicati ons

• • S OF T W ARE · · •• T RAINING ••

DOE- 2.1E for Micro s (PC-DOE)
Alaster Classes, Tutorials, Consulting
Bruce Bi rdsa ll

Lynda Osborn "In Support of Energy Software"
T tl-Fund Research Corp. 166 CaJdecott Lane, Suite 113
105G-17th St reet ,gOO Oakland , CA g4618
Denver, CO 80285

Classes and Consulting
P hone: (303) SgS-061O Richard Kuo

Knowledge Laboratory
DOE·2.1C for Micros (MICR O-DOE2) 362 Rip ley Court
Gene Tsai Naperville, IL 60565
Acrosoft International
3120 S. Wadsworth Blvd. • • DO C Ul\lENTATION ••
Denver, CO 80227
P hone: (303) g69-0170

__ Complete 2 .1C Documentati on
PB- 852-JJ44 9 $288.00/ each

• • UT IL IT Y PROGRAMS •• __ 2.I C Update P ackage
PB-852-JJ 431 $ 87.00/ each

Pre- and P ost -Processor Soft war e __ Engineers ManualJames Trow bridge DE-83G-04575 $ 39.50/eachTrowbridge Software En gineering
4884·D Sunset Terrace To Order by Separate Tit les:
Fair Oaks, CA 95628

__ BDL Su mmary (2. I C)
Phone: (916) 962-3001 DE-85G- 12580 $ H .95/ each

Graphs from DOE- 2 _ _ Users Guide (2 . IA~

LBL-8689, Rev.2. H .9S/ eachErnie Jessup
__ Sample Ru n Book (2.IC)E. Jessup & Associat es

4977 Canoga Av enue DE-85G-12S82 $ 50.95/each
Woodland Hills, CA 91364 __ Reference Manual (2.1.-\.)
Phone: (818) 884-3997 LBL-8706, Rev.2 $ 92.95/ each

_ _ DOE-2 Sup I. (2.1C Update)

•• SERVICE BUREAUS •• DE-85G-1258I $ 2S.9S/ each

DOE-2 Computer Servi ce Order from :

Dashk a Slate r N. T. I. S.
Berkeley Solar Group U.S. Dept. of Comm erce
P.O. Box 3289 5285 Port Royal Road
Berkeley, CA 94703 Springfield , VA 22121

Ph one: (415) 843-7600 Phone: (703) 487-46S0
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T his docu ment W M prepared as an acco un t. of
wor k s ponsored l>y the United States Oov em
menl o Neither the United Stnt~ COHrn mt'lit no r
any agl!'lIcy thereof , nor ti lt' Hl'gl'llu of the
Uu iversiry o f Californ ia , ncr any of lhrir employ
ees, mak es allY warr an ty I exp ro.1 or implied, or
assu mes any Ir gnl liabil ity or respollsih ilit y for
th e accuracy. completeness , or usefulness of any
inform at ion, appara tus, prcduet , o r proeess dis
closed, or represents that it s use would nor
infrin ge pr ivatt'l y owned rights . Ill·ern'lIt eS
herein La an y specific commercia l produ cts , pro
Ct"SS, o r serv ice by its trade nam e, t nulrlllark,
man ufacturer, o r o therwise , does not. nt'ce.sa rily
constit ute or imply il.5 end orsem ent, U ' COIIIIIWII 

decicn , or Iavonug by th e United S t Ilt !"!! GOVl"r1l 4

ment or any agency thereof or th e Ill'gellts or
t ile Universi ty of C aliforlli :l. The views and
opinions of au t ho rs rxp rf'S.'1l'd herein do not
m-eessa rily stnte or reflect t!l061' o f th l' Unit ed
Suues Go vemme nt or allY agl' lIey t he reo f, or the
Regents or the University or Ca.lifornia , and ehall
noL be used lor adv l"rLbiug or product endorse
men t pu rposes .

" D I S C L A I M E R"
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